Wagner's law and Keynes' hypothesis has long been debated in economics. In this paper, we test the income-expenditure hypothesis for eighty-one of Turkey's provinces for the period 1992 to 2013 using panel data analysis. For this purpose, the validity of these hypotheses is tested by applying recent panel cointegration and causality techniques, allowing for cross-sectional dependence and heterogeneity between regions. Under the presence of cross-sectional dependence and heterogeneity, the level of integration of the variables was tested by means of the cross-sectionally augmented Dickey-Fuller test, the presence of long-run relationship of the variables was tested with the Westerlund-Edgerton Lagrange multiplier bootstrap test, long-run cointegration coefficients were estimated with the Eberhardt-Bond panel augmented mean group method, and finally causality relationship was defined by the DumitrescuHurlin test. The results of this study provide strong support for the validity of Wagner's law and Keynes' hypothesis for Turkey.
expenditure appear as two important factors affecting each other. For instance, in spite of increasing economic development, increasing public spending and/or decreasing public revenues may lead to budget deficits. As mentioned in this situation, it is necessary to determine where the problem of increasing public expenditure occurs, because it should be taken into consideration that populist and ideological policies of governments can affect this process. As a matter of fact, the efficiency of fiscal policies along with monetary policy stands out in developing countries faced with public sector deficits, such as Turkey. With this aim, Wagner's law and Keynes' hypothesis is tested with different country samples and time trends in the literature.
The originality of this paper is to examine Wagner's law and Keynes' hypothesis using regional data for Turkey. With this aim, besides the Introduction, the paper is organized as follows: Section 2 provides an overview of the empirical literature. Section 3 presents the data definitions, sources, and regional trends of public expenditure and economic growth in Turkey. In Section 4, econometric methodology and empirical results are presented. In the conclusion, results and policy suggestions are discussed.
Literature Review and Theoretical Framework
Classic economic theory was dominant in the world until the Great Depression began in 1929. The view that "supply creates its own demand"-borrowing from Say's Law-was effectively challenged with the 1929 stock market crash, which helped start the Great Depression that would then stretch throughout decade in the 1930s. The validity of the understanding of neutral state that only fulfilled the duties, such as justice, diplomacy, and security, began to be questioned on economic grounds. On the contrary, the opinion of using fiscal policy tools, such as government spending and taxes, to influence aggregate demand was suggested by John Maynard Keynes in 1936. According to the Keynesian economic view, the most important result of the increase in public expenditures is that it increases the national income through multiplier mechanism. Accordingly, public expenditures and other financial policy tools became important again to bring the economy out of recession. Contrary to the Keynesian view, German economist, Adolph Wagner (1883), argued that the increase in public expenditures resulted from the economic growth. In other words, Wagner considered the public expenditures as a result, and not as a reason.
The reasons of increase in public expenditures were brought up to the agenda as a result of economic development. According to the Wagner's perspective, these reasons as a function of the economic development can be listed as industrialization, modernization, rapid urbanization, social and cultural developments, education, increase in health services, developments and changes in technology, large-scale and monopoly infrastructure expenditures, and so on. The reasons for the increase in public expenditures have been discussed, until today, for many years after Wagner by many economists, such as Richard A. Musgrave, Francesco Nitti, Solomon Fabricant, David J. Pyle, Henry Carter Adams, Alan T. Peacock, Jack Wiseman, William Baumol, Colin Clark, Thomas Hobbes, Arthur C. Pigou, Hugh Dalton, James Buchanan, Gordon Tullock, Anthony Downs, William Niskanen. For this purpose, it is the essence of this study to determine whether the public expenditures are the economic reasons or the results within the frame of these two basic views and make economic recommendations.
Adolph Wagner is the first scholar to propose a positive correlation between the level of economic development and the scope of government (Magnus Henrekson 1993) . At the end of the 19th century, in his proposition well known as Wagner's law, Wagner suggested that an expansion of a country's level of economic development leads to an increase in its relative size of public sector (Henrekson 1993; Asuman Oktayer and Nagihan Oktayer 2013) . Basically, Wagner's law is stated as an increase of the size of public sector as a result of economic growth. It is concluded from Wagner's law that government expansion does indicate not only quantitative expansion of publicly provided goods and services but also qualitatively increases (Muhlis Bagdigen and Hakan Cetintas 2003) .
Adolph Wagner (1883) argued that economic development leads to an increase in government spending, which involves both a relative as well as an absolute expansion of public sector activities. This statement suggests that long-term elasticity of these variables is superior to the unit which is more than the proportional increase of public sector with respect to economic growth. According to the Wagner's law, there are three dimensions of economic development that increase public activities. First, industrialization and modernization would lead to a substitution of public for private activity (Henrekson 1993; Bird, 1971) . Second, the growth in real income would increase the income-elastic cultural and welfare expenditure (Henrekson 1993; Bird, 1971) . Finally, developments and changes in technology require governments to take over the management of natural monopolies to enhance economic efficiency (Henrekson 1993; Bird, 1971) . The main reason for this situation is that the validity of Wagner's law is based on a long-term tendency for increasing expansion of public activities that will indeed be demanded by the public as incomes rise over time.
With the Keynesian approach, the relationship between public expenditure and economic growth concentrates on the effect of public expenditure on economic growth in recession periods. Keynes (1936) supposes that public expenditure is an exogenous fiscal policy tool that influences economic growth and prevents cyclical fluctuations. According to this hypothesis, it is assumed that public expenditure, such as education, health, and infrastructure, creates a positive externality by causing an expansion of economic growth. As a matter of fact, in parallel with the Keynesian approach, the efficiency of fiscal policies maintains to reduce short-term cyclical fluctuations as an important fiscal policy tool. Starting from this point of view, many developing countries prefer the size of public sector to promote growth and economic development. However, this view has been criticized with the reasons such as bureaucracy quality, corruption, and resource use inefficiency.
Various studies tried to investigate the relationship between public expenditure and economic growth for different periods and economies. Test techniques and results differ with respect to the countries under investigation, econometric approach, period, and variables undertaken. It can be generally stated that empirical studies that examined Wagner's law and Keynes' hypothesis concentrates on causality and cointegration analyses. Some studies have found support for Wagner's law (Rati Ram As the literature is reviewed, only few studies examined Wagner's law and Keynes' hypothesis at the regional level. In this study, Wagner's law and Keynes' hypothesis is investigated at the sub-national level in Turkey. Narayan, Nielsen and Symth (2008) , Paresh Kumar Narayan, Arti Prasad and Baljeet Singh (2008) and Seema Narayan, Badri Narayan Rath and Pares Kumar Narayan (2012) discussed the motivation with details for why one should test Wagner's law at the sub-national level (Narayan, Rath and Narayan 2012) . Few studies have analyzed Wagner's law at the sub-national level. Sohrab Abizadeh and Mahmood Yousefi (1988) 
Data and Regional Trend of Public Expenditure and Economic Growth in Turkey
Wagner's law was tested empirically for different economies in the literature. In these analyses, the validity of Wagner's law is based on the assessment of the elasticity of public expenditure to income (Oktayer and Oktayer 2013) . If the elasticity of economic growth with respect to public expenditure is superior to the unit and the coefficient sign is positive, the relationship between the two variables is consistent with Wagner's law and vice versa (Oktayer and Oktayer 2013) . According to Wagner's law, public expenditure or government expenditure is seen an endogenous variable and an output of economic growth. On the contrary, the causality and the relationship in Keynes' hypothesis run from public expenditure to economic growth. As there has been no consistent view on the functional form describing Wagner's law, the most common forms of the law cited in the literature are shown 
Musgrave (1969) Note: GE stands for real government expenditure: Y real GDP; CGE real public consumption; P population.
This study examines the relationship between public expenditure and economic growth for 81 provinces of Turkey over the period 1992 to 2013. Although there are at least six versions of Wagner's law in the literature, this study adopted the Shibshankar P. Gupta (1967) version of Wagner's law. In this version of Wagner's law, real per capita government expenditure is modeled as a function of real "per capita" output. The main reason why we follow this method is that, in the regional studies of developing countries such as Turkey, robust results can be obtained with the variables as ratios of gross domestic product (GDP) and per capita. As a matter of fact, considering the cumulative value of GDP and public expenditure, it is seen that the data seem to be at high rates in Turkey's metropoles such as Istanbul, Ankara, and Izmir. Also, it may cause the specification error and biased estimates in econometric analysis. The data used in this analysis cover 81 provinces of Evaluating the spatial distribution maps of these variables, it is concluded that public expenditure and income levels concentrate on different regions. These distributions of the map are a pathfinder in terms of econometric methodology and analysis choices.
Empirical Methodology and Findings
The main purpose of this study is to analyze Wagner's law and Keynes' hypothesis for Turkey locally. Thus, the validity of the related hypotheses will be conducted using the cointegration panel method based on a long-term relationship between public expenditure and economic growth. The data set used in the study centers on different regions gives a significant clue that cross-sectional dependence and heterogeneity should be taken into consideration. Thereby, our econometric methodology proceeds in five stages. First, the crosssectional dependence of the variables is determined with the Pesaran CDLM test Before unit root tests and cointegration relationships are analyzed in panel data analysis, cross-sectional dependence and homogeneity of the series should be tested. The indicators centered on different regions, especially in this study, give important clues about the correlated influence of the shocks in panel units or the heterogeneity in the regions. However, these test results are the determiner for the econometric analysis and the method to be selected. The direction of the variables in the conducted analysis for Wagner's law is from public expenditure to economic growth (GE/P to Y/P), but for Keynes' hypothesis it is from economic growth to public expenditure (Y/P to GE/P).
The Breusch and Pagan (1980) . The results of these selected tests are summarized in Table 3 . As can be seen in the table, the results indicate that the null hypothesis of no cross-sectional dependence is rejected, implying that the presence of common shocks in a region is easily affected by the others. Moreover, the results of the slope homogeneity tests of Peseran and Yamagata (2008) indicate that there is regionspecific heterogeneity, rejecting the null hypothesis of the slope homogeneity.
At the second stage of analyses, we analyzed the integration levels of the variables with the CADF test developed by Pesaran (2007) , considering cross-sectional dependency. The result of the second-generation panel unit test of the variables in the models is presented in Table 4 . The findings indicated that all variables are stationary in the first difference level. We applied the LM bootstrap panel cointegration test designed by Westerlund and Edgerton (2007) for the existence of cointegration of the models. This test permits cross-sectional dependence both within and between the individual cross-sectional units. The results in Table 5 indicate that there is strong significant evidence in favor of the existence of cointegration of the models. Note: The bootstrap p-value was generated with 10.000 replications.
After the existence of the cointegration relationship between the variables, longrun cointegration coefficients were estimated by the AMG estimator developed by Eberhardt and Bond (2009) and Eberhardt and Teal (2010) , which account for crosssectional dependence by means of a "common dynamic process" and heterogeneity. Empirical results for the AMG estimator with heterogeneous estimates are reported in Table 6 . The estimated coefficient on the public expenditure variable is statistically significant at the 1% level. The estimated coefficient on economic growth is positive and statistically significant at the 1% level also. Whereas a 1% increase in economic growth raises public expenditure by 0.5819% for Wagner's law, for Keynes' hypothesis a 1% increase in public expenditure raises economic growth by 0.2580%. The estimated coefficients of the long-run relationships in Table 6 provide evidence in favor of both Wagner's law and Keynes' hypothesis. Although a large number of studies analyzing the relationship between public expenditure and economic growth for Turkey have mixed results, our results are in accordance with those reportred by Yay and Tastan (2009) and Tasseven (2011) . We provide the long-run cointegration coefficent of provinces in Appendix 1. When we look at the long-term coefficients of the provinces, consistent results were obtained in terms of Wagner's law and Keynes' hypothesis. When these results are evaluated for Wagner's law, positive and significant coefficients in general lead to stimulate the demand of economic growth in the regions in developing countries such as Turkey to public services. This situation overlaps with the theory. However, when Keynes' hypothesis is evaluated, the fact that generally positive and significant results are obtained in regions indicates that the multiplier mechanism has its function. In this analysis, the direction of causual relationship between models is investigated with the Granger noncausality test for heterogeneous panels developed by Dumitrescu and Hurlin (2012) . The results of the Dumitrescu-Hurlin test in different lag lengths are given in Table 7 . According to the results, there is a bidirectional causal relationship between public expenditure and economic growth. This relationship supports evidence for Wagner's law and Keynes' hypothesis.
. Conclusion
Public expenditure, economic growth, and stability have effects on income distribution and effective distribution of resources in many of their aspects. In addition, it can be clearly said that factors such as economic growth also have effects on public expenditure directly or indirectly. This mutual relationship between economic growth and public expenditure, which constitutes the main purpose this study, has often been studied empirically and theoretically based on Wagner's law and Keynes' hypothesis. With this aim, we test the validity of Wagner's law and Keynes' hypothesis within 81 provinces of Turkey over the period 1992 to 2013 by applying recent panel cointegration and causality techniques, allowing for cross-sectional dependence and heterogeneity between regions. In the empirical analysis, first, the cross-sectional dependence of the variables and slope homogeneity are determined using the CDLM and CDLMadj tests and Delta Test, respectively. Second, the level of integration of the variables is examined using the CADF test. After the existence of the cointegration relationship between the variables proven using the Westerlund-Edgerton panel cointegration test, long-run cointegration coefficients were estimated using AMG. Finally, the causality relationship between the series is determined using the Dumitrescu-Hurlin panel causality test. The results of long-term cointegration coefficients indicate that there exists a bidirectional long-term relationship between public expenditure and economic growth. In addition, the Dumitrescu-Hurlin panel causality test results show that Wagner's law and Keynes' hypothesis is valid for
Turkey over the period being tested. The results of this analysis indicate that there is strong evidence for the validity of Wagner's law and Keynes' hypothesis for Turkey using regional data.
When public expenditure in developing countries is thought to be derived from economic growth in general, the fact that Wagner's law is determined as more effective in this study indicates that it is compatible in terms of literature and theory. Also, in terms of Keynes' hypothesis, it cannot be missed that public expenditure is an important fiscal instrument that increases economic growth for the fiscal policies in Turkey.
Appendix 1 Long Run Cointegrating Coefficients of Provinces (AMG)
Wagner's Law Notes: t-statistics in parentheses. The superscripts *,**,*** denote significance at the 1% , 5%, and 10% levels respectively. * RGDPPC_RANK is the average of real GDP per capita for the period of 1992-2013.
